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We, Societa' Farmaceutici Italia, a 
Body Corporate organised and existing under 
the laws of Italy, of 1 — 2 Largo Guido Done- 
gani, Milan, Italy, do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

The invention relates to benzylamine deriva- 
tives having antipyretic-analgesic activity and 
to a process of preparing them. 

The invention provides nicotinoyl- and iso- 
nicotinoyl-mono and dibenzylamine substituted 
with methoxy groups in the benzene ring and 
having the general formula: 
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wherein X = 3-pyridyl or 4-pyridyl; 

i 4 ? 5 

R = H ov -CH 



Rx, R„ R 3 , R„ R,, and R. ; =H or — OCH 3 , 
at least one of R 15 R 2 and R 3 being not H, and 
their salts with inorganic acids. 

The compounds of the invention may be 
prepared by reacting either the chloride or the 
anhydride of isonicotinic or nicotinic acid dis- 
solved in an inert organic solvent such as 
diethyl ether, dioxane, or benzene, with the 
requisite benzylamine or dibenzylamine deriva- 
tive in the presence or not of a tertiary amine, 
such as pyridine, or dimethylaniline. Con- 
densation takes place both in: the cold and in 

[Price 4s. 6d.l 



the hot, but it is better to< mix the reagents 
at room temperature and then complete the 
reaction by heating for some time. The reac- 
tion product is separated and purified in 
known manner, preferably by eliminating the 
solvents and then by dissolving the residue in 
water, followed by rendering alkaline with 
sodium or potassium carbonate or bicarbonate 
or hydroxide and finally, either by filtering the 
precipitated product or by extracting it with 
a water immiscible solvent. 

The pure product may be obtained either by 
recrystallising it from a solvent, preferably 
from water, or by dissolving it in an aqueous 
acid and precipitating it with alkali. 

The corresponding inorganic salts, such as 
the hydrochloride or the sulphate, may be 
obtained in known manner by dissolving the 
mono- or dibenzylamine derivative which is 
obtained, in aqueous acids, evaporating the 
solution to dryness, dissolving the residue in 
a lower aliphatic alcohol, such as methanol, 
and precipitating the salt with diethyl ether. 
Among the compounds off the invention those 
which appear more useful from clinical and 
pharmacological tests, are: 

nicotinoyl - 3,4 - dimethoxy - benzylamine 

isonicotinoyl _ 3,4 - dimethoxy - benzyl- 
amine (II), 

nicotinoyl - 2,3 - dimethoxy - benzylamine 
(HI), 

isonicotinoyl - 2,3 - dimethyloxy - benzyl- 
amine (IV), 

isonicotinoyl - 4 - methoxy - dibenzylamine 
(V), 

nicotinoyl - (3,3 l ,4,4 x - tetramethoxy) - di- 
benzylamine (VI), and 
isonicotinoyl - (3,3 M-,4 1 - tetramethoxy)- 

dibenzylamine (VII). 
Nicotinoyl _ 3,4 - dimethoxy - benzylamine 
(I) seems to be the most interesting product 
from the therapeutic point of view. 

The compounds of the invention are white 
microcrystalline powders, stable both to heat 
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- - and light. They may preferably be adminis- 
tered orally or reetally in the form of a sup- 
pository. In pharmacological tests, they have 
been suspended in a 5% solution of gum 

5 Arabic and injected in the peritoneal cavity of 
the animal. In hospital, they have been used 
in tablets, capsules^ suspensions ox* other dosage 
unit f orm, for oral administration with a sig- 
nificant quantity of pharmaceutically accept- 

10 able carrier or either a solid or liquid diluent. 
Such pharmaceutically acceptable carriers 
include diluents and starch, lactose, talc, mag- 
nesium stearate, pectine, gelatins and water 
for oral administration and theobroma oil and 

15 white waxes for suppositories. The percen- 
tage of active ingredient varies according to 
the particular pharmaceutical form. Most suit- 
able pharmaceutical compositions contain from 
5 to 95% by weight of the active ingredient. 



The following Table shows the LD 50 rat, the 20 
AD 50 rat and the LD 50: AD 50 rat ratios 
which may be considered as a therapeutic index 
of the compounds of the invention in com- 
parison to those of phenacetin, isonicotinoyl- 
p.anisidine and nicotinoyl-b enzylarmne. The 25 
compounds of the invention, when dissolved in 
an acid medium at a dose of 100 mg/kg and 
administered intravenously in the animals, do 
not noticeably alter either the arterial blood 
pressure^ or the rhythm and breathing ampli- 30 
tude, neither do they modify the pressure 
response to acetylcholine and to histamine. 
The antipyretic-analgesic effect lasts about 2 
hours in the animals at the indicated doses. 
The ratio between oral active dose and peri- 35 
toneal active dose is favourable (about 6). This 
means that there is good absorption at tSbe level 
of the gastroenteric tube. 



Table 



Compound 


LD 50 rat 


AD 50 rat 


LD 50 

rat 

AD 50 


Phenacetin 


650 


150 


4.3 


Isonicotinoyl-/> . 


700 


120 


5.8 


anisidine 








Nicorinoyl- 


420 


75 


5.7 


benzylamine 








I 


520 


70 


7.4 


II 


500 


110 


4.5 


III 


350 


110 


3.2 


IV 


150 


40 


3.8 


V 


400 


75 


5.3 


VI 


600 


120 


5 


VII 


400 


130 


3.1 



LD 50; drug lethal dose, expressed in mg/kg, which when adminis- 
tered intraperitoneously kills 50% of the treated animals 
in 48 hours. 

AD 50 : drug analgesic dose 3 expressed in mg/kg, which, when intra- 
peritoneously adrniriistered, causes complete analgesia in 
50% of the treated animals. 



40 The products of the invention are primarily against muscular and articular aches, head- 45 

considered antipyretic - analgesic^ although and toothache in particular. Morphological 

they are also active as tranquillizers. . and functional tests on patients have not shown 

In hospitals, the compounds of the present any toxic elf ect even after prolonged treatment, 

invention have shown symptomatic efficacy while treatment with phenacetin at doses hav- 
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ing the same therapeutic effect; causes remark- 
able alternations to the hematic crasis and to 
the hepatic function. 

Preferable posologies for human beings are 

5 1 — 3 tablets daily, each containing 0.2 — 0.25 
g of active product or 1 — 3 suppositories daily 
each containing 0.1 g of active product. The 
active dose is therefore 2 — 15 mg/kg daily, 
according to the prescriptions. 

10 The following Examples illustrate the inven- 
tion : 

Example 1. 
Nictotinoyl _ 3,4 - dimethoxy - benzyl- 
amine (I). 

OCK 3 

15 <>-<^- 

The crude hydrochloride of nicotinic acid 
chloride, which is obtained by chlorination of 
3.3 g nicotinic acid with 17 cc thionyl chloride 
(SOCl 2 ) with refluxing for about 1, hour and 

20 after that by evaporation of the solution to 
dryness under vacuum, is suspended in 12 cc 
of anhydrous pyridine. To the suspension a 
solution of 3 g veratrylamine in 12 cc pyridine 
is added quickly with stirring, over-heating 

25 being avoided by means of an ice-bath-. Stir- 
ring is effected for a few hours, then the solu- 
tion is allowed to- stand overnight. The pre- 
cipitate of the hydrochloride of pyridine is 
removed by filtration and the pyridinic solu- 

30 tion is evaporated under vacuum on a water- 
bath. The oily residue is treated with a 10% 
sodium carbonate (Na 2 C0 3 ) solution until it 
gives a fully alkaline reaction and: is steam- 
distilled to complete the elimination of the 

35 pyridine. 

m An oily substance remains in the aqueous 
liquid which solidifies on cooling and rubbing. 
The white substance, (I) is filtered, washed 
with water and dried in the air. It melts at 

40 99—100° C. 

Example 2. 
Isonicotinoyl - 3,4 - dimethoxy - benzyl- 
amine (II). 




45 To a mixture of 1.3 g veratrylamine in 5 cc 
anhydrous ether and 0.61 cc anhydrous pyri- 
dine, a solution of 1.1 g isonicotinoyichloride 
in 7 cc of anhydrous ether is added by drop- 
ping quickly at room temperature with stirring. 



Stirring is effected for about 1 hour. A solid 50 
separates which is filtered and washed with 
ether. The product is treated with water and 
rendered alkaline with 10% scdium carbonate 
(Na 2 CO :> ) solution. After cooling for a few 
hours, the solution is filtered and washed with 55 
10% sodium carbonate (Na^CO^) water to 
neutrality and finally with ether. 

After recrystallisation from a water-alcohol 
(1 : 1) mixture compound II is obtained melt- 
ing at 97.5—98° C. 60 
Example 3. 
Nicotinoyl - 2,3 - dimethoxy - benzyl- 
amine (III). 




To the crude hydrochloride of nicotinic acid 65 
chloride, which is obtained by chlorination of 
1.5 g nicotinic acid with 10 cc thionyl chloride 
as described in Example 1, 15 cc of anhydrous 
dioxane, 1.95 cc of anhydrous pyridine and 1 
g of 2,3 - dimethoxy - benzylamine are added. 70 
The mixture is heated under reflux for 1 hour, 
then, as much as possible of the solvent is 
distilled off under vacuum 1 . The syrupy residue 
is treated with water, rendered alkaline with 
10 % sodium carbonate (Na 2 CO & ) and extracted 75 
with ether repeatedly. The extracts are col- 
lected, dried on sodium sulphate (Na 2 S0 4 ) and 
evaporated to dryness, leaving an oily residue 
which is boiled with water preferably steam 
distilled) until any trace of pyridine dis- 80 
appears. The solution is cooled on ice. On 
rubbing the oil solidifies. The solid is pulped, 
washed with water and dried in the air to give 
1.4 g of crude compound III which after 
recrystallisation from water, melts at 102— 85 
103° C. 

Example 4. 
Isonicotinoyl - 2,3 - dimethoxy - benzyl- 
amine (IV). 




90 



The crude hydrochloride of isonicotinic acid 
chloride, which is obtained by chlorination of 
1.5 g isonicotinic acid with 10 cc of thionyl 
chloride (SOCl 2 ) as described in Example 1, 
is suspended in 20 cc of anhydrous ether and 95 
2.5 cc of anhydrous pyridine. To the suspen- 
sion, a solution of 1 g 2,3-dimethoxy-benzyl- 
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amine in 10 cc of ether is added quickly and 
with stirring. After a few hours, 30 cc of 
water are added, the product is rendered alka- 
line with 10% sodium carbonate (Na 2 CO^) 

5 solution and extracted repeatedly with ether, 
in which the solid separated by the treatment 
with soda partially dissolves. The ethereal 
extracts are dried on sodium sulphate 
(Na 2 S0' 4 ) and evaporated to dryness leaving 

10 a residue which crystallises from water to give 
compound IV in white crystals melting at 
139—140° C. 

Example 5. 
Isonicotinoyl - 4 - methoxy - dibenzyl- 
15 amine (V). 




To a solution of 2 g 4 - methoxy - dibenzyl- 
amine and 1.3 cc anhydrous pyridine in 30 cc 
anhydrous ether, a solution of 2.3 g isonico- 

20 tinoyl chloride in 30 cc anhydrous ether is 
added with stirring. A thick white mass is 
formed, which, after 30 rninutes, is pulped in 
an excess of 10% sodium carbonate (Na 2 CO s ) 
solution and extracted with ether. 

25 The evaporated ethereal liquid leaves an 
oily residue which is b oiled with water in order 
to remove the rest of pyridine traces,, while 
reducing the volume to no more than 20' cc. 
Slight acidification with concentrated hydro- 

30 chloric acid and cooling follow. A significant 
quantity of 4 - methoxy - dibenzylaminei in 
the form of a not very soluble hydrochloride, 
is separated. 

The precipitate is filtered and the filtrate 

35 evaporated to dryness. The residue is recrys- 
tallised by dissolving it in very litde methanol 
and precipitating with ether, to give compound 
V having a melting point between 160° and 
195° G with progressive loss of hydrogen 

40 chloride. 

Example 6. 
Nicotinoyl - (S^VM* 1 - tetramethoxy)- 
dibenzylarnine (VT). 




To crude hydrochloride of mcotinic acid 45 
chloride, obtained by chlorination of 3 g of 
nicotinic acid with 20 cc of thionyl chloride 
(SOCl 2 ) as described in Example 1 : suspended 
in 30 cc of anhydrous dioxane and 3.9 cc of 
anhydrous pyridine, 2 g of 3,3 1 > 4 ? 4 1 - tetra- 50 
methoxy - dibenzylamine are added. Heating 
follows under reflux in a thermo^regulated bath 
at 130° C for 1 hour. The solvent is 
evaporated under vacuum. The residue is 
pulped with 10% sodium carbonate (Na 2 C0 3 ) 55 
solution and the pulverulent precipitate is 
filtered, washed and recrystallised from water. 
Compound VI is obtained in the form' of litde 
white needles which melt at 110—112° C. 

Example 7. 60 

Isonicotinoyl - Q^A?^ - tetramethoxy)- 
dibenzylamine (VII). 




To the crude hydrochloride of isonicotinic 
acid chloride, which is obtained by chlorina- 65 
tion of 3 g isonicotinic acid with- 20' cc thionyl 
chloride (SOCl 2 ) as described in Example 1 
and suspended in 30 cc of anhydrous dioxane 
and 4 cc of anhydrous pyridine, 2 g of 
3,3 1 ,4,4 1 - tetramethoxy - dibenzylamine are 70 
added. Heating to 70° C follows for 2.30 
hours. The solvent is evaporated under 
vacuum and the residue is pulped with a 10% 
solution of sodium carbonate (NasCOs). 

The precipitate is filtered, washed with 75 
water and recrystallised from methanol Com- 
pound VII is obtained which melts at 
111—113° G 

WHAT WE CLAIM IS: — 

1. Nicotinoyl- and isonicotinoyl- mom>- and 80 
dibenzylamines substituted by methoxy groups 
in the benzene ring, and having the general 
formula : 

wherein X = 3-pyridyl or 4-pyridyl : 85 
I 4 f 5 

r*hV-ch 2 — /~V^ Rs 
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R l5 R 2 , R h R„ R, 3 and R C =H or — OCH 3 
at least one of R la Ro and R 3 being not H 5 
and their salts with inorganic acids. 
2. Nicotinoyl-3 3 4-dimethoxy-benzylamine. 
5 3. Isonicotinoyl - 3,4 - dimethoxy - benzyl- 
aniine. 

4. Nicotinoyl - 2,3 - dimethoxy - benzyl- 
amine. 

5. Isonicotinoyl - 2,3 - dimethoxy - benzyl- 
10 amine. 

6. Isonicotinoyl - 4 - methoxy - dibenzyl- 
amine. 

^ 7. Nicotinoyl - (3,3 VW 1 - tetramethoxy> 
dibenzylamine. 

15 ^ 8. Isonicotinoyl - (S^ 1 ^ 1 - tetramethoxy)- 
dibenzylamine. 

9. A process of preparing the nicotinoyl- 
and isonicotinoyl- mono^ and dibenzylamine of 
Claim 1, in which either the chloride or the 

20 anhydride of nicotinic or isonicotinic acid dis- 
solved in an inert organic solvent is reacted 
with the requisite benzylamine or dibenzyl- 
amine derivative. 



10. A process as defined by Claim 9 which 1 

is effected in the presence of a tertiary amine. 25 

11. A process as defined by Claim 9 or 
Claim 10 which is completed by eliminating 
the solvents,, dissolving the residue in water, 
rendering the solution alkaline, and filtering 

the precipitated product. 30 

12. A process of preparing a nicotinoyl- or 
isonicotinoyl- mono- or dibenzylamine as des- 
cribed with reference to any of the Examples. 

13. A nicotinoyl- or isonicotinoyl- mono 1 - or 
dibenzylamine prepared by a process defined 35 
by any of Claims 9 to 12. 

14. A pharmaceutical composition which 
contains as an active ingredient one or more 
compounds of any of Claims 1 to 8 or 13 in 

a quantity of from 5 to 95 % by weight with 40 
either a solid or liquid pharmaceuticaUy 
acceptable carrier. 

ERIC POTTER & CLARKSON, 

Chartered Patent Agents, 
317 High Holboro, London, W.C.I. 
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